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Abstract: 

Mathematics and science are important concepts that children’s encounter in both daily 
and educational life. Early childhood is the time in which the first ideas of the 
mathematics and science developed. In this study, we investigated children’s 
perceptions about mathematics and science through metaphors in terms of being able to 
provide rich information. This study was qualitative research in the form of 
phenomenological. Participants consisted of 88 children from five and six years old 
groups. As a data collection tool, we used a semi-structured interview form. As a result 
of the analysis, we found out that there were five positive and one negative category 
about mathematics. The category that was used most commonly about mathematics 
was “mathematics as a part of education”. On the other hand, all of the metaphors 
about science were in the positive category. Metaphors about science were grouped 
under four categories. The category that included the highest number of metaphors was 
“science that involves phenomena and creatures in nature”. In conclusion, children’s 
metaphors about mathematics included elements such as “homework, line, and 
course”, while the metaphors about science included elements such as “nature, 
curiosity, and research”. 
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1. Introduction 


For children, mathematics and science are two concepts that will exist in their 
educational life starting from preschool. Because it is highly probable that the thoughts 
and beliefs about these concepts obtained in the early childhood will maintain in the 
following years, children’s perceptions about mathematics and science in preschool 
years when they have their first experiences are of great importance. This study aims to 


i This article has been presented EJER Congress Antalya, Turkey, 2018. 
4 Correspondence: email meltememen@cu.edu.tr 


Copyright © The Author(s). All Rights Reserved. 
© 2015 — 2018 Open Access Publishing Group 110 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


investigate five to six-year-old Turkish children’s perceptions about mathematics and 
science through metaphors. 

Preschool children, due to their natural desire for learning, are in a constant 
exploration process. Children count their steps, create new products with materials 
painted in different colors, build towers with blocks and notice that the features of these 
things are not the same with each other (Clements & Sarama, 2000). In addition, they 
might wonder where a cow’s baby comes from or observe that people’s eye colors are 
different from each other. In the preschool period, children have natural motivation for 
mathematics which is exploratory and experiences which have scientific content. In 
time, all of these experiences form first personal constructs and perceptions about 
mathematics and science in children’s minds (Brenneman, Stevenson & Frede, 2009). 


2. Perceptions about Mathematics 


Today, it is commonly acknowledged in all stages of education including preschool that 
mathematics is not only about numbers, calculations and symbols (Courant, Robbins & 
Stewart, 1996). Mathematics in the preschool period is based on children’s learning by 
doing and experiencing. Families and teachers should provide children with creative 
environments and appropriate educational opportunities so that they could be more 
successful in mathematics and develop positive attitudes towards mathematics in the 
future (Aktas Arnas, 2012). Eugene (2001) reported that the child’s relationship with 
mathematics starts with birth; each child is actually mathematician who explores, and 
all children need understanding parents and stimulating environments. 

Children live their experiences about mathematics at home environment as well. 
Later experiences about mathematics go on in a planned way in kindergarten. Informal 
foundations of the mathematical knowledge that will be given in primary school years 
are laid in the preschool years. Strength of this foundation is directly related to the 
nature of the activities conducted by not only families but also preschool teachers 
(Giiven, Karatas, Oztiirk, Arslan & Giirsoy, 2013). Besides, teachers’ perceptions and 
thoughts about mathematics determine the quality of the activities to be instructed to 
children (Hill, Shilling & Ball, 2004), and whether consciously or unconsciously, 
children are affected by their teachers’ views, attitudes and behaviors about 
mathematics (Aslan, Giirgah Ogul & Tas, 2013). 


3. Perceptions about Science 


The word science derives from the Latin word “scientia” and means “knowledge”, 
which is processing information (Martin, Sexton, Wagner & Gerlowich, 1997). Every 
event in nature is within the scope of this knowledge field, and this information is 
formed with the combination of some other information with different structure 
(Uyanik Balat, 2014). Science for preschool children means exploration and what is 
meant by exploration is child’s “doing” something by using five senses (Armga et al., 
2002). The main purpose of science education in the early childhood is to make children 
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guess, observe and develop positive attitudes towards science (Dawies & Howe, 2003). 
The purpose of science education at this period should never be the direct transmission 
of science concepts to children. Therefore, parents and teachers should provide children 
with experiences in which they can observe, measure and interpret (Tipps, 1982, cited in 
Aktas Arnas, 2002). Children’s first thoughts about science occur in the early years of 
childhood, and it is highly probable that these positive or negative thoughts exist in 
following years as well. Both parents and teachers should provide appropriate 
conditions for children to earn these structures positively (Sueck, 1991). 

Most of the past studies research of perceptions of mathematics and science, 
focused on teachers’ perceptions about these fields (Pfannkuch, 2001; Tsitouridou, 2007; 
Johansson, 2015; Cooke & Bruns, 2018) and determined teachers’ thoughts about science 
and mathematics affect what type experiences they provided to children. However, this 
information is not sufficient to provide the child with better mathematics and science 
experiences. Therefore, researchers needed to understand what children think about 
math and science. A limited number of researchers study with primary school children, 
tried to put forth the perceptions of mathematics and science into various forms by 
conducting surveys, making interviews and drawing pictures to the children. (Hill, 
Shilling & Ball, 2004; Newton ve Newton, 2007; Ummanel, 2017) One of the ways in 
which these perceptions are revealed is metaphors. Metaphor is one of the ways for 
researchers to identify children’s perceptions about mathematics and_ science. 
Etymologically, the word metaphor derives from the combinations of the Greek word 
meta and pherein (move, take), and it means “transferring, moving away” (Bourke, 
2014). Metaphors enable individuals to identify the conceptual traces in their minds 
with some other words that are not related to that concept; is it frequently used in 
educational research as it provides rich data (Taylor, 1984). 

The related literature includes some studies that aim to reveal children’s 
perceptions about mathematics and science in primary and secondary school. Studies 
showed that commonly, children were found to mention both fields as “something 
beneficial”, “something they learned from school or teachers”, “something boring”, or 
“something fun” (Speerin & Rennie, 1996; Neathery, 1997; Giller & Akman, 2006; Lee, 
2010; Ada, 2013; Altin & Demirtas, 2013; Zhai, Jocz & Tan, 2013). In addition, these 
common answers, studies in these fields showed spesific results, for example; 

Related with mathematics; Nowosad (1997), collected data from the children 
through individual interviews and drawings, and they identified early mathematics as 
“calculator”, “something easy”, “teacher explanations”. In primary school, children had 
typically viewed mathematics as “a set of rules” and “problem solving procedures” 
(Frank, 1988; Franke & Deborah, 1997). Thiery (2017), working with secondary level 
students, determined that children perceive mathematics as “a hard game”, “formullas” 
and “stressfull”. 

Related with science; Dubosarsky (2011), found that the pre-school period that 
children have a fairly stereotypical mindset, and these thoughts generally appear as 
“volcanoes,” “human bodies,” and “chemicals”. In another study, researchers examined 
the science perceptions of pre-school children, it was revealed that most of the children 
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in the study group couldn’t answer and the others who answered expressed as 
“knowing”, “formulas”, “elixirs” (Gtiler & Akman, 2006). In a study with secondary 
school students, children's perceptions of science were examined through metaphors 
and it was seen that children attributed characteristics such as “field of study”, 
“pleasure”, “something important”, “cumulative / progressive” (Aktamis &S6nmez, 
2016). 

In light of this background and when the importance of mathematics and science 
for children’s life is considered, the fact that it was not introduced how children’s 
perceptions is in these two fields at preschool period was made us think that this 
research would contribute a lot to the related literature. In this study, mathematics and 
science perceptions of children were aimed to examine and following questions were 
searched. 

1. How are the perceptions of preschool children about mathematics? 
2. How are the perceptions of preschool children about science? 


2. Material and Methods 


2.1 Participants 

The participants of this study were 88 five and six-year-old children who attended three 
preschools in the city center of Adana, Turkey. Table 1 demonstrates demographic 
characteristics of children and their families. 


Groups f % 
Age 5 years old 44 50 
6 years old 44 50 
Girl 41 47 
Gender Bey 7 53 
High School 30 34 
Associate’s degree 18 20 
Mother Education Levels Undergraduate degree 30 34 
Master degree 5 6 
PhD degree 5 6 
High School 29 32 
Associate’s degree 19 22 
Father Education Levels Undergraduate degree 30 34 
Master degree 5 6 
PhD degree Q) 6 
Housewife 31 34 
Officer 28 33 
Mother occupation Academician 5 6 
Engineer 4 5 
Private sector 20 22 
Officer 30 34 
Worker 13 15 
Father occupation Engineer 6 7 
Academician 5 6 
Private sector 34 38 
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Half of the children were five years old (Range = 60-66 months, M = 63 months) 
while the other half were six years old (Range = 72-74 months, M = 73 months). There 
were 21 girls and 23 boys in the five years old group, while there were 20 girls and 24 
boys in the six years old group. Of all the mothers, 30 graduated from high school, 18 
had associate degree, 30 had undergraduate degree, five had master’s degree, and five 
had PhD degree. In addition, 29 of the fathers graduated from high school, 19 had 
associate degree, 30 had undergraduate degree, five had master’s degree, and five had 
PhD degree. The findings suggest that the parents graduated mainly from high school 
and university. As for the mothers’ occupation, 31 were midwives, 28 were officer, 20 
were private sector workers, 5 were academicians, and four were engineers. As to the 
fathers, 30 were officer, 34 were private sector workers, 13 were employees, 6 were 
engineers, and five were academicians. Parents’ occupations included mostly civil 
servants, private sector workers, and housewives in comparison to other occupations. 


2.2 Data Collection Tool 

Data were collected by using a semi-structured interview form developed by the 
researchers. The form had two questions, which were “what is mathematics like in your 
opinion?” and “what is science like in your opinion?” After both questions, the 
participants were asked to explain the reason for their response. Metaphor questions 
generally include the completion of a statement “....is like.... because....” However, as 
preschool children do not know how to read and write, data were collected through 
interview forms, and the questions were asked to the children by the researcher. 


2.3 Data Collection Process 

Initially, research questions were identified because data were going to be collected 
through semi-structured interviews. After the required permissions were obtained from 
the school administration, one of the researchers enabled the participants to get 
accustomed to her presence by spending half day in each classroom where the study 
would be conducted. Data were collected by the researcher through individual 
interviews conducted with them. The researcher first asked warm-up questions such as 
“Do you know’ what mathematics/science is?”, “What are there in 
mathematics/science?” etc. Then the researcher asked the children the question “What 
do you think mathematics/science is like?” After the child responded, the researcher 
then asked the child for the reason of his/her answer and recorded that answer on the 
interview form. The interviews took 4 to 11 minutes on the average. 


2.4 Data Analysis 

Steps followed in the data analysis process included classifying, eliminating, 
categorizing, enhancing validity and _ reliability, calculating frequencies, and 
interpreting the data. Firstly, all the forms were reviewed and those which did not 
include a valid metaphor were eliminated. The responses that did not have a complete 
metaphor, which remained as a definition, that were not answered or that were not 
provided with any reasons for the metaphor were excluded from the analysis. Then the 
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valid metaphors and the reasons for these metaphors were recorded on computer. The 
metaphors about science and mathematics were coded considering the previous 
research in literature. The metaphors that were cited commonly by the participants and 
the responses that were thought represented the categories were identified. 

For the reliability of the study, the process was explained in a detailed way. In 
addition, the findings were presented with the original utterances of the participants so 
that the reliability and validity of the research could be enhanced. The participants’ 
names were not mentioned in the utterances, instead codes such as “C1, C2” etc. were 
used. The participants’ age was indicated by using “5/6” numbers and gender was 
indicated by “g/b” letters. 


3. Results 


This section presents metaphors about mathematics and science produced by children 
and their distribution. 


3.1 Children’s Metaphors about Mathematics 

Of the 88 children, 54 could produce valid metaphors about mathematics, and the 
number of valid metaphors was 56. Only two of the children could produce more than 
one metaphor about mathematics (they produced two for each). The percentage of the 
children who could produce valid metaphors in both age groups was 64%. 

There were five positive categories and one negative category about the children 
metaphors. Positive categories were “mathematics as part of education”, 
“enjoyable/popular/easy mathematics’, “mathematics which runs mental process 
skills”, “mathematics which brings success”, and “mathematics which is the tool in 
life”, while negative category was “mathematics which is complicated/hard to learn”. 


Table 2: Metaphors about category of “mathematics as part of education” 


Number of Number of Percentage of data by total 
é Metaphors about ; 

Categories } metaphor metaphors number of mathematical 

mathematics 

types produced metaphors 

The mathematics -homework 7 14 26 46.42 
as the part of -study 4 
education -writing 3 

-lesson 2 

-exam 2 


-paint and write 
-black board 
-pasting work 
-book 
-work 
-read 
-line works 
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Children produced 26 metaphors in 14 different types about the category of 
“mathematics as part of education”. The most produced metaphors in this category 
were “homework”, “study” and “writing”. Direct original utterances of the children's 
developed metaphors were as follows: 


For the “lesson” metaphor 

“Because it’s about course subject, both lesson and mathematics related course” (c1-4-g) 

For the “homework” metaphor 

“Because teacher gives us the homework. We do homework on the paper and we do mathematics 
on the paper” (c4-6-b) 

For the “line works” metaphor 

“Because I think there are a lot of lines and drawn things in mathematics “ (c8-6-g) 


Table 3: Metaphors about category of “mathematics which runs mental process skills” 


Number of Number of Percentage of data by total 
. Metaphors about ; 

Categories ; metaphor metaphors number of mathematical 

mathematics 

types produced metaphors 

Mathematics which _ -resolve 4 4 7.14 
runs mental -resolve a test 
process skills -crossword 

-something 

confusing 


Table 3 shows the metaphors that children make about the category of “mathematics 
which runs mental process skills”. Children produced four different metaphors in this 
category. The metaphors in this category were “resolve”, “resolve the test”, “puzzle” 


and “something confusing”. One of the quotes about children’s metaphors was as 
follows: 


For the “resolve a test” metaphor 
“There are crosswords related mathematics, sometimes we solve them” (c44-5-g) 


Table 4: Metaphors about category of “enjoyable/popular/easy mathematics” 


Number of Number of Berne Cree any 
; Metaphors about total number of 

Categories : metaphor metaphors : 

mathematics mathematical 

types produced 
metaphors 

Enjoyable/popular/easy -to play a game 2 12 13 23.21 
mathematics -play 

-heard 

-work 

-enjoy 

-have fun 

-letters 

-song 

-cat 
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-draw a picture 
-lesson and 
writing 


There were eight metaphors in seven different types about the category of “enjoyable / 
popular / easy mathematics”. The most produced metaphor in this category was “play”. 
Direct citations of children's metaphors were as follows: 


For the “play a game” metaphor 

“Because math is very funny like a play” (c19-5-g) 
For the “work” metaphor 

“Because it is easy to work” (c11-5-b) 


Table 5: Metaphors about category of “mathematics which brings success” 


Number of Number of Percentage of data by total 
: Metaphors about ; 

Categories . metaphor metaphors number of mathematical 

mathematics 

types produced metaphors 

Mathematics -homework 6 6 10.71 
which brings -something finder 
success a job 

-doctor 

-lesson 

-working 


The metaphors of the category “mathematics which brings success” are shown in Table 
5. Children produced five metaphors in five different types related to this category. 
Quotes about the children’s metaphors were as follows: 


For the “doctor” metaphor 

“Because I will be a doctor, doctors know mathematics very well” (c3-5-b) 
For the “homework” metaphor 

“Because the topics of math and homework are related to success” (c34-6-g) 


Table 6: Metaphors about category of “mathematics which is complicated/hard to learn” 


Number of Number of Percentage of data by 
: Metaphors about 
Categories i metaphor metaphors total number of 
mathematics ; 
types produced mathematical metaphors 
Mathematics whichis -something 1 1 1.78 


complicated/hard to confusing 
learn 


There was only one metaphor (something confusing) about the category of 
“mathematics which is complicated / hard to learn” and this category also was only 
negative category in this study. Direct utterance about this category was as follows: 
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For the “something complicated” metaphor 
“Math is hard to learn, it needs do measurement. Measurement is complicated” (c41-6-g) 


Table 7: Metaphors about category of “mathematics which is the tool in life” 


Number of Number of Percentage of data by total 
. Metaphors about ; 

Categories . metaphor metaphors number of mathematical 

mathematics 

types produced metaphors 

Mathematics -head 2 5 6 10.71 
which is the tool -bear 
in life -Tv 

-world of 

numbers 

-my name 


Children derived five metaphors in four different categories under the category of 
“mathematics which is the tool in life”. The most produced metaphor in this category 
was “head”. Direct citations of the children's metaphors in this category were as 
follows: 


For the “head” metaphor 

“Because it seems like circle” (c26-5-g) 

For the “tv” metaphor 

“Because it’s like episodes. Firstly episode 1. plays then episode 2. plays... there is math in tv’’ 
(c17-6-b) 

For the “my name” metaphor 

“Because it has writings” (c40-6-b) 


3.2 Children’s Metaphors about Science 

In the current study, of the 88 children, 47 could produce a valid metaphor about 
science. Total number of metaphors was 52. While 44 out of 47 children could produce 
one metaphor each, three of them produced more than one metaphor. 22 children could 
produce a valid metaphor in five years old group, while 25 children could produce a 
valid metaphor in six years old group. There four category about science metaphors. 
These categories were “science as a part of education”, “science that involves 
phenomenon and creatures in nature”, “science as something popular/fun” and 
“science as a research tool or mystery”. There was no negative category about science. 
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Table 8: Metaphors about category of “science as a part of education” 


Metaphors Memiberet Number of Percentage of det by total 
Categories metaphors number of science 


bout sci taphor t 
about science metaphor types produced metaphors 


Science as a part +-homework 8 9 17.30 

of education -lesson and 
homework 
-doing a 
homework 
-book 
-mathematics 
-my name 
-working 
-something with 
a voice 


Table 8 shows metaphors about the category of “science as a part of education”. 
Children created nine metaphors in eight different types related to this category. The 
most produced metaphor in this category was “homework”. Excerpts related to 
metaphors developed by children were as follows: 


For the “lesson” metaphor 

“Because I learn things that I did not know before” (c18-5-g) 

For the “mathematics” metaphor 

“Because my teacher gives us homework for both of them (science and math)” (c19-5-b) 


Table 9: Metaphors about category of “science that involves 
phenomenon and creatures in nature” 


Number of Number of Percentage of data by 
metaphor metaphors total number of science 
types produced metaphors 


i Metaphors 
Categories : 
about science 


Science that involves -animals 3 18 22 42.30 
phenomenon and -creatures 2 
creatures in nature -tree 2 
-cloud 
-dog and bear 
-nature 
-find plants 
-world 
-a play with 
plants 
-science center 
shaped like a 
heard 
-explosion 
-jungle 
-water 
-protecting 
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nature 

-animal pictures 
-air conditioner 
-bee 


Children created 21 metaphors in 17 different types related to the category of “science 
that involves phenomenon and creatures in nature”. The most produced metaphor in 
this category was “animal”. Direct utterances about children’s metaphors in this 
category were as follows: 


For the “jungle” metaphor 


“Because jungle is full of animals and science is also full of animals” (c29-5-g) 
For the “cloud” metaphor 


“Because clouds make rain and lightning flash in nature” (c8-5-g) 


Table 10: Metaphors about category of “science as a research tool or mystery” 


Number of Percentage of data by total 
metaphors number of science 
produced metaphors 


Metaphors Number of 


Categories : 
about science metaphor types 


Science as a -research 3 9 12 23.07 
research tool or -telescope 2 
mystery -planet, moon, 

star 

-astronaut 

-nature 

observer 

-something we 

wonder 

-ask a question 


Table 10 demonstrates metaphors about the category of “science as a research tool or 
mystery”. Children developed 12 metaphors in nine different types related to this 
category. The most produced metaphor in this category was “research”. Children's 
utterances directly related to metaphors in this category were as follows: 


For the “research” metaphor 

“Because we are digging the ground and we research plants in science” (c16-5-g) 
For the “astronaut” metaphor 

“Because we learn sciences like an astronaut” (c35-5-b) 

For the “telescope” metaphor 

“Because we can investigate the things in the space like in the science” (c39-6-b) 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 120 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


Table 11: Metaphors about category of “science as something popular/fun” 


MeaphGR Number of Number of Percentage of data by total 


Categories : 
8 about science metaphor types 


metaphors number of science 
produced metaphors 


Science as -fun 3 7 9 13 
something -smell 
popular/fun -heard 

-animals 

-mom and 

something 

we love 

-starfish 


Children created 9 metaphors in 7 different types related to the category of “science as 
something popular/fun”. The most produced metaphor in this category was “fun”. 
Direct utterances about children’s metaphors in this category were as follows: 


For the “fun” metaphor 

“Because there are wet things in science therefore I can play with mud and have fun” (c14-5-g) 
For the “animals” metaphor 

“Because I love both animals and science” (c17-6-b) 


4. Discussion 


This study investigated five to six-year-old children’s perceptions about mathematics 
and science through metaphors, which is a tool that connects two objects or concepts to 
each other. The children produced metaphors about mathematics that were mainly in 
the “mathematics as part of education” category. While the metaphors in this category 
attributed features such as “homework, course, line works, exams” to mathematics, 
other categories attributed such features as “solving, having fun, being a complicated 
thing”. Hence, the metaphors in the features such as course and homework were more 
in number than the metaphors such as being a fun and popular thing. Similar 
metaphors were found in children in older age groups. In their study conducted with 
primary school children, Ucar et al. (2010) found that children produced metaphors 
about mathematics such as “numbers and algorithm”, “working”, “finding the right 
answers”, and “being a hard and boring thing”. In another study with primary school 
children, Taylor (1984) found out that children imagined mathematics as a calculator, 
sleep, and horror film. Moreover, in the metaphor study conducted with preschool, 
primary school and secondary school children, Ummanel (2017) found that children’s 
positive perceptions about mathematics decreased with the increase in age. 

Children’s metaphors such as “homework”, “hard and boring” contradict with 
the principle that mathematics should be based on the exploratory, entertaining 
activities and games in the preschool period (Pyle & Bigelow, 2015; Lynch, 2015), which 
could be resulted from teacher-centered practices. Studies that investigated teachers’ 
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practices about mathematics activities in preschool (Carpenter et al., 1993; Tarim & 
Deretarla Gul, 2003; Vilette, 2002; Wilkins et al., 2001 Baki & Hacisalihoglu Karadeniz, 
2013) indicated that teachers did not use active learning methods based on new 
approaches adequately, implemented the curriculum with known teacher-centered 
methods, mostly dealt with counting, did subtracting and adding, and did not provide 
their students with rich experiences. 

The Children’s metaphors about science did not include any negative categories. 
The category that involved most of the metaphors was “science that involves 
phenomenon and creatures in nature”. It was also found that children attributed 
features such as “nature, animals, interest, curiosity, and entertainment” to science. The 
reason for this is that preschool children’s experiences about science are not desk-based, 
it happens mainly with the interaction of nature and by doing and experiencing. 
Speering and Renie (1996) found that children in early ages mainly defined science as 
“fun” and “hands on” activity. However, it was found out that this positive perception 
decreased in the following years. These negative perceptions might have resulted from 
teachers’ failing to meet children’s expectations and students’ having difficulties in 
communicating with the teacher. Similarly, in their study conducted with four, five and 
six year-old groups, Newton and Newton (2007) found that science was typically drawn 
as “something about animals”, “something done with new materials”, and “something 
done by human hand”. Afacan and Sosyal (2012) stated that children in primary school 
perceived science as “informative” and “integrating different branches”. 

In comparison to mathematics, the number of metaphors about science was 
lower in number and the “I do not know” answer was much higher, which is an 
important finding to note. Similarly, numerous studies in literature (Newton & Newton, 
1992; Barman, Ostlund, Gatto & Halferty, 1997; Giiler & Akman, 2006) asked children 
about their perceptions about different course fields, and it was found that they 
expressed lowest number of views in the field of science. This case might result from 
the fact that children have much limited knowledge and experience about science 
and/or teachers give place to mathematics activities more than they do to science 
activities. Numerous studies that investigated preschool teachers’ attitudes towards 
science and self-efficacy are parallel to this fact. Teachers generally reported that they 
had relatively less science activities and in these science activities, they spent time 
mostly for experiments, and they planned mainly teacher-centered demonstration 
experiments (Vural & Hamurcu, 2008; Bursal & Paznokas, 2010; Yuo, Justice, Sawyer & 
Tompkins, 2011). 


5. Conclusion 


Current study found that five to six-year-old children could produce metaphors about 
science and mathematics. The number of children’s metaphors about mathematics was 
more than the number of metaphors about science. There were five positive and one 
negative category about mathematics. The positive categories included “mathematics as 
part of education”, “enjoyable/popular/easy mathematics”, “mathematics which runs 
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mental process skills”, “mathematics which brings success/makes life easy”, and 
“mathematics which is the tool in life”, “mathematics in terms of the resemblance of its 
concepts to objects” while the negative category was “mathematics which is 
complicated/hard to learn’. The category that was used most commonly was 
“mathematics as part of education”. On the other hand, all of the metaphors about 
science were in the positive category. Metaphors about science were grouped under 
four categories. These categories were “science as part of education”, “science that 
involves phenomenon and creatures in nature”; “science as something popular/fun” 
and “science as a research tool or mystery”. The category that included the highest 
number of metaphors was “science that involves phenomena and creatures in nature”. 
In conclusion, children’s metaphors about mathematics included elements such as 
“homework, line, and course” while the metaphors about science included elements 
such as “nature, curiosity, and research”. 

It is suggested that teachers should get active experiences in children by moving 
away from traditional methods during mathematics and science activities. Programs 
should be organized about how educators will include contemporary approaches in 
teaching mathematics and science in education. This study was limited 88 children. 
Research with bigger participant group and longitudinal studies are recommended to 
better reveal children's perceptions and the changes in these perceptions. 


About the Author(s) 

Meltem Emen is Research Assistant in Department of Early Childhood Education at 
Cukurova University. She is master student at the Cukurova University. Her 
publications are focused on early childhood education, early social skills and 
preventing child abuse. 

Durmus Aslan is Head of Early Childhood Education Department at the Cukurova 
University. He received PhD in Early Childhood Education Department from the 
Cukurova University, Adana, Turkey. His second PhD in Child Development from the 
Ankara University, Ankara, Turkey. He has published many scholarly articles and book 
parts in the area of early childhood education. 


References 


1. Aktamis H, Donmez G, 2016. Metaphorical Perceptions of Middle School 
Students towards Science, Science Teachers and Scientists. On dokuz Mayis 
University Journal of Education Faculty 35(1): 7-30. 

2. Aktas Arnas Y, 2002. Science Education in Preschool. Journal of Child 
Development and Education 6(7): 1-6. 

3. Aktas Arnas Y, 2012. Science Education in Preschool, Ankara: Vize Publishing. 

4. Altun E, Yildiz-Demirtas V, 2013. Effectiveness of Science And Scientists 
Teaching Program Prepared For Children Age 6.Mehmet Akif University 
Journal of Education Faculty. 13(27): 67-97. 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 123 


10. 


A 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


Armga C, Dillon S, Jamsek M, Morgan EL, Peyton D, Speranza H, 2002. Tips for 
Helping Children Do Science. Texas Child Care 26(3): 2-7. 

Aslan D, Gurgah-Ogul I Tas I, 2013. The Impacts of Preschool Teachers' 
Mathematics Anxiety and Beliefs on Children's Mathematics 
Achievement. International Journal of Humanities and Social Science 
Invention 2(7): 45-49. 

Baki A, Karadeniz MH, 2013. Reflections from the Mathematical Application 
Process of the Pre-School Education Program. Kastamonu Education Journal 
9(3): 343-362. 

Balat GU, 2014. Analyzing the Relationship between Learning Styles and Basic 
Concept Knowledge Level of Kindergarten Children. Educational Research and 
Reviews 9(24): 1400. 

Barman CR, Ostlund KL, Gatto CC, Halferty M, 1997. Fifth Grade Student's 
Perceptions about Scientists, How They Study, and Use Science. Document 
Resume 711. 

Bourke J, 2014. Pain: Metaphor, Body, and Culture in Anglo-American Societies 
between the Eighteenth and Twentieth Centuries. Rethinking History 18(4): 475- 
498. 

Brenneman K, Stevenson-Boyd JS, Frede E, 2009. Math and Science in Preschool: 
Policies and Practice. Preschool Policy Matters. New Brunswick, NJ: National 
Institute for Early Education Research. 

Bursal M, Paznokas L, 2006. Mathematics Anxiety and Preservice Elementary 
Teachers' Confidence to Teach Mathematics and Science. School Science and 
Mathematics 106(4): 173-180. 

Carpenter TP, Fennema E, Franke ML, Levi L, Empson SB, 2000. Cognitively 
Guided Instruction: A Research-Based Teacher Professional Development 
Program for Elementary School Mathematics. Research Report. 

Clements D, Sarama J, 2000. Standards for Preschoolers. Teaching Children 
Mathematics 7(1): 38. 

Cooke A, Bruns J. 2018. Early Childhood Educators’ Issues and Perspectives in 
Mathematics Education. Contemporary Research and Perspectives on Early 
Childhood Mathematics Education 267-289. 

Springer C, Courant R, Robbins H, Stewart I, 1996. What is Mathematics?: An 
Elementary Approach to Ideas and Methods. Oxford University Press, USA. 
Davies D, Howe A. 2003. Teaching Science and Design and Technology in the 
Early Years. London: David Fulton Publishing. 

Dubosarsky M. D, 2011. Science in the Eyes of Preschool Children: Findings from 
an Innovative Research Tool. University of Minnesota. 

Frank M, 1988. Problem Solving and Mathematical Beliefs. Arithmetic Teacher 
35:32-34. 

Franke ML, Carey DA, 1997. Young Children's Perceptions of Mathematics in 
Problem-Solving Environments. Journal for Research in Mathematics Education 
(8):25. 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 124 


21. 


22 


235. 


24. 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


Giller T, Akman B, 2006 Opinions of Age 6 Children About Science And 
Scientists. Hacettepe University Journal of Education Faculty 31: 55-66. 

Guven B, Karatas I, Oztiirk Y, Arslan S, Giirsoy K, 2013. A Scale Development 
Study to Determine the Beliefs of Pre-School Teachers and Prospective Teachers 
about Pre-School Mathematics Education. Primary Education Online, 12(4). 
Hailikari T, Nevgi A, Komulainen E, 2008. Academic Self-Beliefs and Prior 
Knowledge As Predictors of Student Achievement in Mathematics: A Structural 
Model. Educational Psychology 28(1): 59-71. 

Hill HC, Schilling SG, Ball DL, 2004. Developing Measures of Teachers’ 
Mathematics Knowledge for Teaching. The Elementary School Journal 105(1): 11- 
30. 


25. Johansson M, 2015. Perceptions of Mathematics in Preschool:"-Now We Have A 


26. 


2h 


28. 


29. 


30. 


31. 


326 


33. 


34. 


30) 


36. 


Way of Talking about the Mathematics That We Can Work With", PhD Thesis. 
Lulea Tekniska Universitet. 

Karaca SY, Ada S, 2013. Determination of Students' Perceptions of Mathematics 
and Mathematics Teachers with the Help of Metaphors. Kastamonu Journal of 
Education 26(3): 789-800. 

Lee J, 2010. Exploring Kindergarten Teachers’ Pedagogical Content Knowledge 
of Mathematics. International Journal of Early Childhood 42(1): 27-41. 

Lynch M, 2015. More Play, Please: The Perspective of Kindergarten Teachers on 
Play in the Classroom. American Journal of Play 7(3): 347. 

Martin R, Sexton C, Wagner K, Gerlovich J, 1997. Teaching science for all 
children (2d ed.). Boston: Allyn and Bacon. 

Neathery MF, 1997. Elementary and Secondary Students' Perceptions toward 
Science: Correlations with Gender, Ethnicity, Ability, Grade, and Science 
Achievement. Electronic Journal of Science Education 2(1). 

Newton DP, Newton LD, 1992. Young Children's Perceptions of Science and the 
Scientist. International Journal of Science Education 14(3): 331-348. 

Newton LD, Newton DP, 2007. Primary Children's Conceptions of Science and 
the Scientist: Is The Impact Of A National Curriculum Breaking Down The 
Stereotype?. International Journal of Science Education 20(9): 1137-1149. 

Ng FFY, Pomerantz EM, Lam SF, 2007. European American and Chinese Parents’ 
Responses to Children's Success and Failure: Implications for Children's 
Responses. Developmental Psychology 43(5): 1239. 

Nowosad SL, 1997. Children's Perceptions of Mathematics. PhD Thesis. Wayne 
State University. 

Pfannkuch M, 2001. Assessment of School Mathematics: Teachers’ Perceptions 
and Practices. Mathematics Education Research Journal 13(3): 185-203. 

Pyle A, Bigelow A, 2015. Play in Kindergarten: An Interview and Observational 
Study in Three Canadian Classrooms. Early Childhood Education Journal 43(5): 
385-393. 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 125 


cre 


38. 


39; 


40. 


41. 


42 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


Saintine T, 2017. Mathematics Confidence in an Urban High School: Black 
Students' Perception of | Mathematics Education. PhD _ thesis. Temple 
University. 

Sosyal D, Afacan O, 2012. Metaphors Used by Primary School Students to 
Describe “Science and Technology Lesson” and “Science and Technology 
Teacher”. Journal of Mustafa Kemal University Institute of Social Sciences 9(19). 
Speering W, Rennie L, 1996. Students’ Perceptions about Science: The Impact of 
Transition from Primary to Secondary School. Research in Science Education 
26(3): 283-298 

Sueck LE, 1991. The Design of Learning Environments. PhD Thesis. University of 
Georgia 

Tarim K, Deretarla-Gul E, 2003. Investigation of the Strategies Used By The 
Kindergarten and Elementary School Primary School Students In Collecting And 
Extracting Skills. OMEP 


. Taylor W, 1984. Metaphors of Education. London, Heineman Educational Books 


Ltd. 

Tsitouridou M, 1999. Concepts of Science in the Early Years: Teachers’ 
Perceptions towards A ‘Transformational Field’. European Early Childhood 
Education Research Journal 7(1): 83-93. 

Ugar ZT, Piskin M, Akkas EN, Tasci D, 2010. Elementary Students’ Beliefs About 
Mathematics, Mathematics’ Teachers and Mathematicians. Education and 
Science 35(155): 131. 

Ummanel A, 2017. Metaphorical Perceptions of Preschool, Elementary and 
Secondary School Children about Science and Mathematics. Eurasia Journal of 
Mathematics, Science and Technology Education 13(8): 4651-4668. 

Vilette B, 2002. Do Young Children Grasp the Inverse Relationship between 
Addition And Subtraction?: Evidence Against Early Arithmetic. Cognitive 
Development 17(3-4): 1365-1383. 

Vural DE, Hamurcu H, 2008. Preschool Teacher Candidates’ Self-Efficacy Beliefs 
Regarding Science Teaching Lesson and Opinions about Science. Elementary 
Education Online 7(2): 456-467. 

Wilkins JL, Baroody AJ, Tiilikainen S, 2001. Kindergartners' Understanding of 
Additive Commutativity within the Context of Word Problems. Journal of 
Experimental Child Psychology 79(1): 23-36. 

Yoon SY, Suh JK, Park S, 2014, Korean Students' Perceptions of Scientific 
Practices and Understanding of Nature of Science. International Journal of 
Science Education 36(16): 2666-2693. 

Zhai J, Jocz JA, Tan AL, 2013. ‘Am I Like a Scientist?’ Primary Children's Images 
of Doing Science in School. International Journal of Science Education 36(4): 553- 
576. 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 126 


Meltem Emenii, Durmus Aslan 
AN INVESTIGATION OF PRESCHOOLERS’ PERCEPTIONS ABOUT SCIENCE AND 
MATHEMATICS THROUGH METAPHORS 


Creative Commons licensing terms 

Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms 
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community 
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that 
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this 
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Education Studies shall 
not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflicts of interest, copyright violations and 
inappropriate or inaccurate use of any kind content related or integrated into the research work. All the published works are meeting the Open Access 
Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes 
under a Creative Commons Attribution 4.0 International License (CC BY 4.0). 


European Journal of Education Studies - Volume 4 | Issue 10 | 2018 127 


